Lysophosphatidic acid-stimulated phosphorylation of PKD2 is mediated by PI3K p110β and PKCδ in myoblasts.
G-protein coupled receptor (GPCR) signaling in skeletal muscle is incompletely understood; in particular, the signaling pathways that regulate GPCR-mediated signaling in skeletal muscle are only beginning to be established. Lysophosphatidic acid (LPA) is a GPCR agonist that has previously been shown to activate protein kinase D (PKD) in non-muscle cells; however, whether PKD is activated in response to LPA in skeletal muscle myoblasts, and the identities of signaling intermediates that regulate this activation, have not been defined. To determine whether PKD is activated in response to LPA administration in myoblasts, and to define the signaling pathways that mediate LPA-stimulated PKD phosphorylation. C2C12 myoblasts were treated with LPA and signaling pathways examined by means of Western immunoblotting and real-time PCR (RT-PCR). Pharmacological inhibition and RNA-interference were used to target specific molecules to determine their involvement in LPA-induced PKD phosphorylation. Treatment of myoblasts with exogenous LPA revealed that PI3K p110β mediated PKD phosphorylation at Ser 748 and at Ser 916 through kinase-dependent and kinase-independent mechanisms. Loss of PKCδ, but not the loss of PKCα, prevented LPA-induced PKD phosphorylation. The PKD isoform responsive to LPA treatment was identified as PKD2. These results indicate that LPA-stimulated PKD2 phosphorylation requires PKCδ and non-catalytic actions of PI3K p110β, and provide new information with respect to GPCR-mediated signal transduction in myoblasts.